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Abstract 
Statement of the Problem: The Minamata Convention on Mercury 
entered into force in August 2017 and seeks to redress mercury 
contamination across its 128 signatories and 84 ratified Parties. Some 
5,500-8,900 tonnes of mercury are released into the biosphere annually 
negatively affecting the health of hundreds of thousands of people 
worldwide. Cleaning up contaminated site using standard methods is 
expensive and unrealistic in many affected areas, primarily in 
developing countries. Developing a more cost-effective method that 
includes co-benefits is needed.   
Methodology & Theoretical Orientation: The research team worked 
with an industry partner to test its patented method for site 
decontamination. The method uses plants to take up heavy metal 
pollution (called phytoremediation), decontaminates phytoremediation 
biomass, and uses treated biomass as a feedstock for anaerobic 
digestion. This is a novel method of coupling land remediation with 
renewable energy generation using plants. Mercury distribution 
throughout this system is monitored with the special emphasis on 
efficiency of its removal from every step of the cycle using a novel 
polymer (adsorbent). Systematic analysis of soil, plant, and AD digester 
samples indicates sinks of mercury and the optimal conditions for its 
adsorption. The experimental work includes using real soil and plant 
samples from mercury contaminated sites in Indonesia. Several types of 
plants are studied to provide maximal mercury uptake and biogas yield. 
Conclusion & Significance: The research shows the efficacy of the 
method to remove mercury from contaminated biomass, and the 
efficiency of treated biomass when used as an AD feedstock (typically 
mercury interferes with the AD process). It is significant because the 
method could be applied to vast tracts of contaminated land to support 
site remediation whilst creating a bioenergy value stream from currently 
poisoned land. The method complies with Minamata Convention 
provisions and could significantly improve the health and welfare of 
people especially in developing countries.  
 
Figure 1: Experimental design process diagram 
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